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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1 .1 14, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on ? v 
07/25/05 has been entered. i 

Claim Objections 

Claim 66 is objected to under 37 CFR 1 .75(c) as being in improper form betause 
a multiple dependent claim cannot be dependent upon one claim and the other claim. 
See MPEP § 608.01 (n). Accordingly, claim 66 has not been further treated on the 
merits. . 

» 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: .* 

The specification shall contain a writtendescription of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 19, 23-25, 28-33, 35-36, 42-45, 48, 54, and 63 are rejected under 35 
U.S.C. 112, first paragraph, as failing to comply with the written description requirement. 
The claim(s) contains subject matter which was not described in the specification in r 
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such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

In the specification, as originally filed, there is no support for the limitation "the 
first portion and the remaining portion having the same exact composition of gases as 
the sample input gas" as disclosed in claim 19, lines 14-15, and "the gas distribution 
plate and the gas ring cooperating to release the identical input gas in an azimuthally 
symmetric manner inside the plasma process chamber" as disclosed in claim 63, lines 
4-5. There is nothing in the specification to indicate that the gases will have exactly or 
identical compositions. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described -as set . 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. . 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1 , 3, 7-1 0, and 1 6-1 7 are rejected over 35 USC 1 03(a) as being 
unpatentable over Li et al., U.S. Patent 6,009,830 in view of Fujii et al., U.S. Patent 
4,980,204, or Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent 
4,105,810. 

Li et al. is applied as above but does not expressly disclose a gas inlet receiving 
a single input gas comprising a mixture of etching gases and delivering the single input 
gas to the at least two different regions, wherein at least a first portion of the input gas 
being delivered to the plasma processing chamber via the first outlet and a remaining 
portion of the input gas being delivered to the plasma processing chamber via the , ■> 
second outlet. Fujii et al. discloses an apparatus comprising a gas inlet receiving'ar 
single input gas which comprises a mixture of gases and delivering the single input gas 
to at least two different regions; wherein a first portion of the input gas can be delivered 
to the plasma processing chamber via a first outlet and the remaining portion of the 
input gas can be delivered to the plasma processing chamber via a second outlet (see, 
for example, figures 3 and 6, and their descriptions). Fujiyama et al. discloses an , 
apparatus comprising a gas inlet receiving a single input gas which comprises a mixture 
of gases and delivering the single input gas to at least two different regions; wherein a 
first portion of the input gas can be delivered to the plasma processing chamber via a 
first outlet and the remaining portion of the input gas can be delivered to the plasma 
processing chamber via a second outlet (see, for example, figs. 1 and 3, and their^ 
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descriptions). Yamazaki et al. discloses an apparatus comprising a gas inlet receiving a 
single input gas which comprises a mixture of gases and delivering the single input gas 
to at least two different regions; wherein a first portion of the input gas can be delivered • 
to the plasma processing chamber via a first outlet and the remaining portion of the; 
input gas can be delivered to the plasma processing chamber via a second outlet (see, 
for example, figure 1 and its description). Therefore, in view of this disclosure, it would 
have been obvious to one having ordinary skill in the art at the time the invention was . 
made to modify the apparatus of Li et al. as to comprise the claimed gas inlet structure, . 
because in such a way the same mixture of gases can be introduced to the chamb.er 
through the different regions. Furthermore, concerning the input gas being a mixture of 
gases or source gas suitable for use to etch said substrate in said plasma processing 
chamber, since an apparatus is being claimed as the instant invention, the method : 
teachings are not considered to be the matter at hand, since a variety of methods :can 
be done with the apparatus. Furthermore, the particular use for the source gas is 
viewed as an intended use that does not further limit, and therefore does not patentably 
distinguish the claimed invention. The apparatus of Li et al. modified by Fujii et al, 
Fujiyama et al. or Yamazaki et al. is capable of using a source gas that is suitable for , 
etching the substrate in the plasma processing chamber. 

Additionally, note that the flow system of the apparatus of Li et al. modified by . 
Fujii et al, Fujiyama et al. or Yamazaki et al. can independently control the amount, 
volume or flow rate of the input gas into the at least two different regions of the plasma 
processing chamber. Furthermore, in the apparatus of Li et al., at least one of the 
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outputs is configured to release the gas into an inner region of the plasma process 
chamber, and at least a second output is configured to release the gas into an outer 
region of the process chamber. Additionally, the output gas of the apparatus of Li et al. 
modified by Fujii et al, Fujiyama et al. or Yamazaki et al., is mixed inside the gas flow 
controller. For example, in Fujii et al., gas line 20 is considered part of the gas flow 
controller; in Fujiyama et al. the gas line supplying the gases is also considered pall of 
the gas flow controller; and in Yamazaki et al. note that there are three gas lines that 
are mixed inside the gas flow controller. 

Additionally, concerning claim 10, note that Li et al. discloses the use of gas rings 
in an upper peripheral region (gas ring 38). 

Claims 1-5, 7-10, 16-17, 50, 57, 59, 62, and 67-68 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Li et al., U.S. Patent 6,070,551 in view of Fujii et al., 
U.S. Patent 4,980,204, or Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., 
U.S. Patent 4,105,810. 

Li et al. shows substantially the invention as claimed including a plasma • 
processing system, said plasma processing system comprising: a substantially % . 
cylindrical plasma processing chamber 6 used to process a substrate 42, said ?. 
substantially cylindrical plasma processing chamber including a top region 76 located 
on the top surface of said substantially cylindrical plasma processing chamber, an upper 
peripheral region (the region around gas nozzle 34a), and a lower peripheral regioh (the 
region around gas nozzle 34) located on a surface surrounding the periphery of said 
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substantially cylindrical plasma processing chamber including at least an inner wall; a 

gas flow system operated by a processor (see col. 4-lines 59-65) and coupled to said 

plasma processing chamber, said gas flow system using controllers (37a,37,60) to ( 

control the flow of input gas into at least two different regions of said plasma processing 

chamber and comprising a gas inlet for receiving input gas to be delivered into the . 

plasma processing chamber and at least first and second gas outlets; wherein said at 

least two different regions include a lower peripheral region and a top region of the 

chamber and the peripheral region is not part of the top region (see Fig. 3 and col. 4-line 

33 to col. 5-line 63). 

Li et al. does not expressly disclose the gas inlet receiving a single input gas 

comprising a mixture of etching gases and delivering the single input gas to the at least 

two different regions, wherein at least a first portion of the input gas being delivered to 

v 

the plasma processing chamber via the first outlet and a remaining portion of the input 
gas being delivered to the plasma processing chamber via the second outlet. Fujii et gl. 
discloses an apparatus comprising a gas inlet receiving a single input gas which \ - 
comprises a mixture of gases and delivering the single input gas to at least two different 
regions; wherein a first portion of the input gas can be delivered to the plasma 
processing chamber via a first outlet and the remaining portion of the input gas can be 
delivered to the plasma processing chamber via a second outlet (see, for example, . 
figures 3 and 6, and their descriptions). Fujiyama et al. discloses an apparatus 
comprising a gas inlet receiving a single input gas which comprises a mixture of gases 
and delivering the single input gas to at least two different regions; wherein a first 1 
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portion of the input gas can be delivered to the plasma processing chamber via a first 
outlet and the remaining portion of the input gas can be delivered to the plasma 
processing chamber via a second outlet (see, for example, figs. 1 and 3, and their* ' 
descriptions). Yamazaki et al. discloses an apparatus comprising a gas inlet receiving a 
single input gas which comprises a mixture of gases and delivering the single inpijt gas 
to at least two different regions; wherein a first portion of the input gas can be delivered 
to the plasma processing chamber via a first outlet and the remaining portion of the 
input gas can be delivered to the plasma processing chamber via a second outlet (see, 
for example, figure 1 and its description). Therefore, in view of this disclosure, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Li et al. as to comprise the claimed gas inlet structure, 
because in such a way the same gas (or mixture of gases) can be introduced to the * 
chamber through the different regions. Furthermore, concerning the input gas being a 
mixture of gases or source gas suitable for use to etch said substrate in said plasma 
processing chamber, since an apparatus is being claimed as the instant invention, the 
method teachings are not considered to be the matter at hand, since a variety of - 
methods can be done with the apparatus. Furthermore, the particular use for the 
source gas is viewed as an intended use that does not further limit, and therefore does 
not patentably distinguish the claimed invention. The apparatus of Li et al. modified by 
Fujii et al, Fujiyama et al. or Yamazaki et al. is capable of using a source gas that is 
suitable for etching the substrate in the plasma processing chamber. 
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Regarding claims 7-9, note that the flow system of the apparatus of Li et al. 
modified by Fujii et al, Fujiyama et al. or Yamazaki et al. can independently control the 
amount, volume or flow rate of the input gas into the at least two different regions of thfe 
plasma processing chamber. -\ 

With respect to claim 10, note that Li et al. suggests the replacement of the gas 
injectors of Fig. 1 with gas rings in an upper peripheral region as broadly interpreted 
(see col. 8-lines 7-22). 

Concerning claim 50, note that in the apparatus of Li et al., one of the outputs is 
configured to release the gas into a top central region of the plasma process chamber • 
(outlet 56), and a second output is configured to release the gas into an upper 
peripheral region of the process chamber (outlets 38). Furthermore, regarding the 
processing chamber being azimuthally symmetric, the configuration of the claimed 
chamber is a matter of choice which a person of ordinary skill in the art would have 
found obvious absent persuasive evidence that the particular configuration of the . 
claimed container was significant. 

With respect to claim 57, note that the apparatus of Li et al. modified by Fujii et 

al. or Fujiyama et al. or Yamazaki et al. includes a gas channel housing and a gas 

♦ 

delivery ring positioned around the periphery of the process chamber and cooperating 
to supply the first portion of the input gas into the upper peripheral region, the gas 
channel housing including a gas channel operatively coupled to the first gas outlet and 
extending around the periphery of the gas channel housing, the gas delivery ring ^ • 
including a series of holes providing openings between the gas channel and the upper 
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internal areas of the process chamber, the first gas outlet supplying said first portion of 
said input gas to the gas channel, the gas channel equally distributing the first portion of 
said input gas through each of the holes in the gas delivery ring, and the holes feeding 
the first portion of said input gas into the upper peripheral region of the process 
chamber. 

Concerning the number of holes in the gas delivery ring, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
determine through routine experimentation the optimum number of holes in the gas 
delivery ring depending upon a variety of factors including the desired gas coverage 
area and such limitation would not lend patentability to the instant application absent a 
showing of unexpected results. 

Regarding claims 67-68, note that the input gas in Li et al. is not mixed aftet 
leaving the flow controller and is delivered directly to the outlets. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Li et al., 
U.S. Patent 6,070,551 in view of Fujii et al., U.S. Patent 4,980,204, or Fujiyama eVa\., 
U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent 4,105,810, as applied to claims 
1-5, 7-10, 16-17, 50, 57, 59, 62, and 67-68 above, and further in view of Wing et al., 
U.S. Patent 6,277,235. 

Li et al., Fujii et al., Fujiyama et al. and Yamazaki et al. are applied as above but 
do not expressly disclose where the process gas that is flowed through the lower region 
of the chamber is flown through a chuck supporting a wafer. Wing et al. discloses ■ 
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flowing input gas through a chuck supporting a wafer (see fig. 1 and col. 3-line 19*to col. 
4-line 22). In view of this disclosure, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify the apparatus of Li et al. 
modified by Fujii et al, Fujiyama et al. or Yamazaki et al. so as to flow input gas through 
the chuck as disclosed by Wing et al. because Wing et al. shows this as a suitably 
method to flow gas into a processing chamber. 

Claims 58, 60-61 , and 63-65 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Li et al., U.S. Patent 6,070,551 in view of Fujii et al., U.S. Patent 
4,980,204, or Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent 
4,105,810 as applied to claims 1-5, 7-10, 16-17, 50, 57, 59, 62, and 67-68 above, and 
further in view of Li et al., U.S. Patent 6,009,830. 

Li et al. '551, Fujii et al., Fujiyama et al., and Yamazaki et al. are applied as 
above but do not expressly disclose a gas distribution plate at the top central portion of 
the chamber. Li et al. '830 discloses a gas distribution plate 38 at the top central portion 
of the processing chamber for the distribution of gases (see fig. 2 and its description). 
In view of this disclosure, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the apparatus of Li et al. '551 modified by 
Fujii et al. or Fujiyama et al. or Yamazaki et al. so as to have a gas distribution plate at 
the top central portion because in such a way the gas can be accurately directed to the 
surface of the wafer. 
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Regarding claims 60 and 63-64, note that the apparatus modified by Li et al. '551 
modified by Fujii et al. or Fujiyama et al. or Yamazaki et al. and further modified by Li et 
al. produces the claimed invention. • r 

Concerning claim 61 , it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include a seal between the gas delivery ring'and 
the vacuum plate and the walls and the delivery ring in order to provide for an adequate 
vacuum within the processing chamber. 

V 

Claims 1-5, 7-9, 16-17, 19, 23-25, 28-33, 35, 42-44, 48, 50, 54, and 67-68 are . 
rejected under 35 U.S.C. 103(a) as being unpatentable over Collins et al., U.S. Patent 
6,024,826 in view of Fujii et al., U.S. Patent 4,980,204, or Fujiyama et al., U.S. Patent 
4,529,474, or Yamazaki et al., U.S. Patent 4,105,810. 

Collins et al. shows the invention as claimed including a plasma processing - 
system comprising: a substantially cylindrical plasma processing chamber within which 
a plasma is both ignited and sustained for processing a substrate 156, said plasma 
processing chamber having no separate plasma generation chamber, said plasma 
processing chamber having an upper end and a lower end and including a top region 
located on the top surface of the chamber, an upper peripheral region, and a lower 
peripheral region located on a surface surrounding the periphery of said processing 
chamber; and a gas flow system (164a-d, 300) coupled to said plasma processing 
chamber, said gas flow system controlling the flow of input gas into at least two different 
regions of said plasma processing chamber and comprising a gas inlet for receiving 
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input gas to be delivered into the plasma processing chamber and at least first and 
second gas outlets; wherein said at least two different regions including at least one- 
peripheral region located at a top side surface of said plasma processing chamber ,(gas 
lines 164d), at least one top region located at a center top surface of said plasma ' 

processing chamber (gas line 164 a), said peripheral region being located closer ttb said 
upper end of said plasma processing chamber than said lower end of said plasma . t 
processing chamber; a lower peripheral region (gas line 164b), and a lower region. near 
edges of the substrate (gas line 164c); and wherein the apparatus further comprises a 
coupling window disposed at an upper end of the plasma processing chamber, and an 
RF antenna arrangement disposed above a plane defined by the sbstrate when thq 
substrate is disposed within the plasma processing chamber. For a complete 
description of the apparatus see, for example, figs. 8a-b, 9, and 13-21 and their ? ' : 
descriptions. 

Collins et al. further discloses that a process gas is furnished into the chamber 
through any one or all of the variety of gas lines (164a-d) but does not expressly 
disclose a gas inlet receiving a single input gas comprising a mixture of etching gases 
and delivering the single input gas to the at least two different regions, wherein at ieast 
a first portion of the input gas being delivered to the plasma processing chamber via the 
first outlet and a remaining portion of the input gas being delivered to the plasma .... 
processing chamber via the second outlet. Fujii et al. discloses an apparatus ' 
comprising a gas inlet receiving a single input gas which comprises a mixture of gases 
and delivering the single input gas to at least two different regions; wherein a first 
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portion of the input gas can be delivered to the plasma processing chamber via a first 
outlet and the remaining portion of the input gas can be delivered to the plasma 
processing chamber via a second outlet (see, for example, figures 3 and 6, and their 
descriptions). Fujiyama et al. discloses an apparatus comprising a gas inlet receiyinga 
single input gas which comprises a mixture of gases and delivering the single input gas 
to at least two different regions; wherein a first portion of the input gas can be delivered 
to the plasma processing chamber via a first outlet and the remaining portion of the 
input gas can be delivered to the plasma processing chamber via a second outlet (see, . 
for example, figs. 1 and 3, and their descriptions). Yamazaki et al. discloses an , 
apparatus comprising a gas inlet receiving a single input gas which comprises a mixture 
of gases and delivering the single input gas to at least two different regions; wherein a 
first portion of the input gas can be delivered to the plasma processing chamber via a < 
first outlet and the remaining portion of the input gas can be delivered to the plasrra 
processing chamber via a second outlet (see, for example, figure 1 and its description). 
Therefore, in view of this disclosure, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the apparatus of Collins et 
al. as to comprise the claimed gas inlet structure, because in such a way the same . 
mixture of gases can be introduced to the chamber through the different regions. 
Furthermore, concerning the input gas being a mixture of gases or source gas suitable 
for use to etch said substrate in said plasma processing chamber, since an apparatus is 
being claimed as the instant invention, the method teachings are not considered to be 
the matter at hand, since a variety of methods can be done with the apparatus. , 
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Furthermore, the particular use for the source gas is viewed as an intended use that 

does not further limit, and therefore does not patentably distinguish the claimed 

invention. The apparatus of Collins et al. modified by Fujii et al, Fujiyama et al. or 

Yamazaki et al. is capable of using a source gas that is suitable for etching the 

substrate in the plasma processing chamber. 

Additionally, note that the flow system of the apparatus of Collins et al. modified 

by Fujii et al, Fujiyama et al. or Yamazaki et al. can independently control the amount, 

volume or flow rate of the input gas into the at least two different regions of the pl|sma 

processing chamber. Furthermore, in the apparatus of Collins et al., at least one of the 

outputs is configured to release the gas into an inner region of the plasma process 

chamber, and at least a second output is configured to release the gas into an outer 

region of the process chamber. Additionally, the output gas of the apparatus of Collins 

et al. modified by Fujii et al, Fujiyama et al. or Yamazaki et al., is mixed inside the gas 

flow controller. For example, in Fujii et al., gas line 20 is considered part of the gas flow 

controller; in Fujiyama et al. the gas line supplying the gases is also considered part of 

the gas flow controller; and in Yamazaki et al. note that there are three gas lines that 

* 

are mixed inside the gas flow controller. 

Regarding the shape of the processing chamber being azimuthally symmetric, . 
the configuration of the claimed chamber is a matter of choice which a person of i 
ordinary skill in the art would have found obvious absent persuasive evidence that the 
particular configuration of the claimed container was significant. 
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Regarding claims 67-68, note that the input gas in Collins et al. is not mixed after 
leaving the flow controller and is delivered directly to the outlets. 

Claims 6 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable/ over 

Collins et al., U.S. Patent 6,024,826 in view of Fujii et al., U.S. Patent 4,980,204, or 

Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent 4,1 05,81 0/as 

applied to claims 1 -5, 7-9, 1 6-1 7, 1 9, 23-25, 28-33, 35, 42-44, 48, 50, 54, and 67-68 

above, and further in view of Wing et al., U.S. Patent 6,277,235. y 

Collins et al., Fujii et al., Fujiyama et al. and Yamazaki et al. are applied as«above 

1 

but do not expressly disclose that the substrate holder comprises a chuck for supporting 

the wafer and wherein the process gas that is flowed through the lower region of the 

chamber is flown through the chuck. Wing et al. discloses the use of a chuck for . 

-■J 

supporting the wafer wherein an input gas is release through the chuck (see fig. i and 
col. 3-line 19 to col. 4-line 22). In view of this disclosure, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
apparatus of Collins et al. modified by Fujii et al, Fujiyama et al. or Yamazaki et al. sp as 
to further comprise a chuck for holding the wafer and to flow input gas through th£ 
chuck as disclosed by Wing et al. because Wing et al. shows this as a suitable structure; 
to hold the wafer and flowing gas into a processing chamber. 

Claims 10 and 57-65 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Collins et al., U.S. Patent 6,024,826 in view of Fujii et al., U.S. Patent 4,980,204, or 
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Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent 4,105,810, as 
applied to claims 1-5, 7-9, 16-17, 19, 23-25, 28-33, 35, 42-44, 48, 50, 54, and 67-68 
above, and further in view of Li et al., U.S. Patent 6,070,551 . 

Collins et al., Fujii et al., Fujiyama et al. and Yamazaki et al. are applied as^bove 
but do not expressly disclose the use of gas rings and a gas distribution plate at the top m 
central portion of the chamber. Li et al. '830 discloses a gas distribution plate 38 at the 
top central portion of the processing chamber for the distribution of gases and that gas , 
nozzles can be replaced by rings or ring-like structures since they are suitable gas' 

M 

introduction means (see fig. 2 and its description). In view of this disclosure, it wquld 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the apparatus of Li et al. '551 modified by Fujii et al. or Fujiyama et al. or , 
Yamazaki et al. so as to have a gas distribution plate at the top central portion and gas 
rings because in such a way the gas can be accurately directed to the chamber and the 
surface of the wafer. 

With respect to claim 57, note that the apparatus of Collins et al. et al. modified 
by Fujii et al. or Fujiyama et al. or Yamazaki et al. includes a gas channel housing and a 
gas delivery ring positioned around the periphery of the process chamber and 
cooperating to supply the first portion of the input gas into the upper peripheral region, 
the gas channel housing including a gas channel operatively coupled to the first g$s . 
outlet and extending around the periphery of the gas channel housing, the gas delivery 
ring including a series of holes providing openings between the gas channel and the 
upper internal areas of the process chamber, the first gas outlet supplying said first 
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portion of said input gas to the gas channel, the gas channel equally distributing the first 
portion of said input gas through each of the holes in the gas delivery ring, and the 
holes feeding the first portion of said input gas into the upper peripheral region of the- 
process chamber. * 

Concerning the number of holes in the gas delivery ring, it would have beeq 
obvious to one of ordinary skill in the art at the time the invention was made to 
determine through routine experimentation the optimum number of holes in the gas 
delivery ring depending upon a variety of factors including the desired gas coverage 
area and such limitation would not lend patentability to the instant application absent a 
showing of unexpected results. 

Regarding claims 60 and 63-64, note that the apparatus modified by Collins et al. 
modified by Fujii et al. or Fujiyama et al. or Yamazaki et al. and further modified by Li et 
al. produces the claimed invention. 

Concerning claim 61 , it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include a seal between the gas delivery ring and 
the vacuum plate and the walls and the delivery ring in order to provide for an adequate 
vacuum within the processing chamber. 

Claims 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Collins 
et al., U.S. Patent 6,024,826 in view of Fujii et al., U.S. Patent 4,980,204, or Fujiyama et 
al., U.S. Patent 4,529,474, or Yamazaki etal., U.S. Patent 4,105,810, as applied tb 
claims 1-5, 7-9, 16-17, 19, 23-25, 28-33, 35, 42-44, 48, 50, 54, and 67-68 above, and 
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further in view of Ueda et al., U.S. Patent 5,810,932 and Kadomura, U.S. Patent 
6,096,160. 

Collins et al., Fujii et al., Fujiyama et al. and Yamazaki et al. are applied as above 
but fail to expressly disclose the electromagnet and dc supply arrangement as claimed. 
Ueda et al. discloses a chamber 15; a coupling window 1 1 disposed at an upper end of 
the chamber; an RF antenna 12 disposed above a plane defined by the substrate; and 
an electromagnet arrangement 14 proximate the antenna (see Figure 7 and its 
description). Additionally, Kadomura discloses a magnet arrangement 53 whereby | 
d.c. power supply 68 is coupled to the magnets and is varied in a controlled manner - 
(see abstract) in order to better control the plasma. In view of these disclosures, ij 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the apparatus of Collins et al. modified by Fujii et al., Fujiyama et al. or 
Yamazaki et al., so as to include the controller and electromagnet arrangement of 
Kadomura and Ueda et al. because such a control system allows for better 
controllability of the plasma system. f ■ ■ 

Claims 1-5, 7-10, 16-17, 19, 23-25, 28-33, 35, 42-44, 48, 54, 57, 59, and 62 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Murugesh et al., U.S. 
Patent 6,228,781 in view of Fujii et al., U.S. Patent 4,980,204, or Fujiyama et al., U.S. 
Patent 4,529,474, or Yamazaki etal., U.S. Patent 4,105,810. 

Murugesh et al. shows the invention substantially as claimed including a plasma 
processing system 10 comprising: a plasma processing chamber within which a plasma 
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is both ignited and sustained for processing a substrate 17, said plasma processing 
chamber having no separate plasma generation chamber, and having an upper end and 
a lower end, the processing chamber including a top region 46 located on the top 
surface of said plasma processing chamber and an upper peripheral region (the region 
around gas nozzles 38,40) located on a surface surrounding the periphery of said*'- 
plasma processing chamber; a gas flow system coupled to said plasma processing" 
chamber (for example, 35A, 35A\ 35B, 356'), said gas flow system controlling flow of 
input gas into at least two different regions of said plasma processing chamber, wherein 
said at least two different regions include at least a top central region, an upper . 
peripheral region, and a lower peripheral region of the chamber; wherein said upper . 
peripheral region is closer to the upper end of the plasma processing chamber than the 
lower portion of the plasma processing chamber; a coupling window disposed at an 
upper end of the plasma processing chamber; and an RF antenna arrangement . 
disposed within the plasma processing chamber, (see figs. 1A-1D and col. 4-line 43 to 
col. 8-line 10). f 

Murugesh et al. does not expressly disclose a cylindrical processing chamber. 
However, regarding the shape of the chamber, such configuration is a matter of choice 
which a person of ordinary skill in the art would have found obvious absent persuasive 
evidence that the particular configuration of the claimed coil is significant, see In re 
Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). 

Murugesh et al. does not expressly disclose a gas inlet receiving a single input 
gas comprising a mixture of etching gases and delivering the single input gas to the at 
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least two different regions, wherein at least a first portion of the input gas being 

delivered to the plasma processing chamber via the first outlet and a remaining portion 

of the input gas being delivered to the plasma processing chamber via the second : 

outlet. Fujii et al. discloses an apparatus comprising a gas inlet receiving a singie input 

gas which comprises a mixture of gases and delivering the single input gas to at least , 

two different regions; wherein a first portion of the input gas can be delivered to t£e 

plasma processing chamber via a first outlet and the remaining portion of the input gas. 

can be delivered to the plasma processing chamber via a second outlet (see, for : 

example, figures 3 and 6, and their descriptions). Fujiyama et al. discloses an 

apparatus comprising a gas inlet receiving a single input gas which comprises a mixture 

of gases and delivering the single input gas to at least two different regions; wherein a 

first portion of the input gas can be delivered to the plasma processing chamber via a 

first outlet and the remaining portion of the input gas can be delivered to the plasma . [\- t 

processing chamber via a second outlet (see, for example, figs. 1 and 3, and their • 

:* . 

descriptions). Yamazaki et al. discloses an apparatus comprising a gas inlet receiving's 
single input gas which comprises a mixture of gases and delivering the single input gas 
to at least two different regions; wherein a first portion of the input gas can be delivered 
to the plasma processing chamber via a first outlet and the remaining portion of the' - 
input gas can be delivered to the plasma processing chamber via a second outlet^see,! 
for example, figure 1 and its description). Therefore, in view of this disclosure, it would.?' 
have been obvious to one having ordinary skill in the art at the time the invention was : 
made to modify the apparatus of Murugesh et al. as to comprise the claimed gas inlet 
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structure, because in such a way the same mixture of gases can be introduced to the 
chamber through the different regions. Furthermore, concerning the input gas being a 

mixture of gases or source gas suitable for use to etch said substrate in said plasma 
processing chamber, since an apparatus is being claimed as the instant invention, the 
method teachings are not considered to be the matter at hand, since a variety of 
methods can be done with the apparatus. Furthermore, the particular use for the 
source gas is viewed as an intended use that does not further limit, and therefore does 
not patentably distinguish the claimed invention. The apparatus of Murugesh et al. 
modified by Fujii et al, Fujiyama et al. or Yamazaki et al. is capable of using a source 
gas that is suitable for etching the substrate in the plasma processing chamber. 

Additionally, note that the flow system of the apparatus of Murugesh et al. 
modified by Fujii et al, Fujiyama et al. or Yamazaki et al. can independently control the 
amount, volume or flow rate of the input gas into the at least two different regions of the 
plasma processing chamber. Furthermore, in the apparatus of Murugesh et al., $t least 
one of the outputs is configured to release the gas into an inner region of the plasma 
process chamber, and at least a second output is configured to release the gas into an 
outer region of the process chamber. Additionally, the output gas of the apparatus of 
Murugesh et al. modified by Fujii et al, Fujiyama et al. or Yamazaki et al., is mixed ; 
inside the gas flow controller. For example, in Fujii et al., gas line 20 is considered part 
of the gas flow controller; in Fujiyama et al. the gas line supplying the gases is also 
considered part of the gas flow controller; and in Yamazaki et al. note that there are 
three gas lines that are mixed inside the gas flow controller. \ 
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Regarding the shape of the processing chamber being azimuthally symmetric, 
the configuration of the claimed chamber is a matter of choice which a person of 
ordinary skill in the art would have found obvious absent persuasive evidence that the 
particular configuration of the claimed container was significant. 

Additionally, concerning claim 10, note that Murugesh et al. discloses the use of 
gas rings (gas ring 37). 

With respect to claim 57, note that the apparatus of Murugesh et al. modified by ' 
Fujii et al. or Fujiyama et al. or Yamazaki et al. includes a gas channel housing and a 
gas delivery ring positioned around the periphery of the process chamber and 
cooperating to supply the first portion of the input gas into the upper peripheral region, 
the gas channel housing including a gas channel operatively coupled to the first gas 
outlet and extending around the periphery of the gas channel housing, the gas delivery 
ring including a series of holes providing openings between the gas channel and the 
upper internal areas of the process chamber, the first gas outlet supplying said first 
portion of said input gas to the gas channel, the gas channel equally distributing t§e first 
portion of said input gas through each of the holes in the gas delivery ring, and the 
holes feeding the first portion of said input gas into the upper peripheral region of the 
process chamber. 

Concerning the number of holes in the gas delivery ring, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
determine through routine experimentation the optimum number of holes in the gas 
delivery ring depending upon a variety of factors including the desired gas coverage 
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area and such limitation would not lend patentability to the instant application absent a 
showing of unexpected results. 

: v 

Regarding claims 67-68, note that the input gas in Murugesh et al. is not mixed 
after leaving the flow controller and is delivered directly to the outlets. 

Claims 6 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Murugesh et al., U.S. Patent 6,228,781, in view of Fujii et al., U.S. Patent 4,980,204, or 
Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent 4,105,810, as 
applied to claims 1-5, 7-10, 16-17, 19, 23-25, 28-33, 35, 42-44, 48, 54, 57, 59, and 62 
above, and further in view of Wing et al., U.S. Patent 6,277,235. 

Murugesh et al., Fujii et al., Fujiyama et al. and Yamazaki et al. are applied'as 
above but do not expressly disclose where the process gas that is flowed through; the- 
lower region of the chamber is flown through a chuck supporting a wafer. Wing et al. 
discloses flowing input gas through a chuck supporting a wafer (see fig. 1 and col. 3 T line 
19 to col. 4-line 22). In view of this disclosure, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the apparatus of 
Murugesh et al. modified by Fujii et al., Fujiyama et al. or Yamazaki et al., so as to flow 
input gas through the chuck as disclosed by Wing et al. because Wing et al. shows this 
as a suitable method to flow gas into a processing chamber. ; 

y 

Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over . 
Murugesh et al., U.S. Patent 6,228,781, in view of Fujii et al., U.S. Patent 4,980,204, or 
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Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent 4,105,810, as 
applied to claims 1-5, 7-10, 16-17, 19, 23-25, 28-33, 35, 42-44, 48, 54, 57, 59, and 62 

i . • - 

above ; and further in view of Ueda et al., U.S. Patent 5,810,932 and Kadomura, U;.S. • 
Patent 6,096,160. 

Murugesh et al., Fujii et al., Fujiyama et al., and Yamazaki et al. are applied as : 
above but fails to expressly disclose the electromagnet and dc supply arrangement as 
claimed. Ueda et al. discloses a chamber 15; a coupling window 1 1 disposed at an .. 
upper end of the chamber; an RF antenna 12 disposed above a plane defined by foe. 
substrate; and an electromagnet arrangement 14 proximate the antenna (see Figure 7 
and its description). Additionally, Kadomura discloses a magnet arrangement 53 
whereby a d.c. power supply 68 is coupled to the magnets and is varied in a controlled 
manner (see abstract) in order to better control the plasma. In view of this disclosure, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the apparatus of Murugesh et al. modified by Fujii et al., Fujiyama et al. 
or Yamazaki et al., so as to include the controller and electromagnet arrangement of 
Kadomura and Ueda et al. because such a control system allows for better • ' 
controllability of the plasma system. -j 

Claims 58 and 60-61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Murugesh et al., U.S. Patent 6,228,781 in view of Fujii et al., U.S. Patent 
4,980,204, or Fujiyama et al., U.S. Patent 4,529,474, or Yamazaki et al., U.S. Patent ' 
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4,105,810 as applied to claims 1-5, 7-10, 16-17, 19, 23-25, 28-33, 35, 42-44, 48, 54, 57, 
59, and 62 above, and further in view of Li et al., U.S. Patent 6,009,830. 

Murugesh et al. '781 , Fujii et al., Fujiyama et al., and Yamazaki et al. are applied 
as above but do not expressly disclose a gas distribution plate at the top central pprtion 
of the chamber. Li et al. '830 discloses a gas distribution plate 38 at the top central 
portion of the processing chamber for the distribution of gases (see fig. 2 and its 
description). In view of this disclosure, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the apparatus of Li et al. 
'551 modified by Fujii et al. or Fujiyama et al. or Yamazaki et al. so as to have a gas 
distribution plate at the top central portion because in such a way the gas can be ' 
accurately directed to the surface of the wafer. v 

Regarding claim 60, note that the apparatus modified by Murugesh et al. * 
modified by Fujii et al. or Fujiyama et al. or Yamazaki et al. and further modified by Li et . 
al. produces the claimed invention. 

Concerning claim 61 , it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include a seal between the gas delivery ring arid 
the vacuum plate and the walls and the delivery ring in order to provide for an adequate 
vacuum within the processing chamber. 

Response to Arguments 

Applicant's arguments filed 07/25/05 have been fully considered but they are not 
persuasive. 
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In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon * 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does • 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

In response to applicant's argument that the examiner has combined an : 
excessive number of references, reliance on a large number of references in a rejection 
does not, without more, weigh against the obviousness of the claimed invention. See In 
re Gorman, 933 F.2d 982, 18 USPQ2d 1885 (Fed. Cir. 1991). 

In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by : 
combining or modifying the teachings of the prior art to produce the claimed invention , 
where there is some teaching, suggestion, or motivation to do so found either in thye 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988)and In re, ■ 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, for example, the 
motivation to combine references can be because a gas system is suitable for an 
intended purpose of providing gas to the processing chamber. 
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Concerning applicant's statements regarding the gases being identical or exact, 
as stated in the above rejection under 35 USC 112, first paragraph, this is not supported 
by the specification because the composition of the gas can be effected, for example,, 
by impurities contained in the piping and therefore without support in the specification 
the fact that gases coming from different regions are exact or identical cannot be : 
assumed. 

Applicant also argues that the examiner is making two different contradictory 
interpretations of Li '830 at pages 5 and 10 of the previous final rejection. However,' 
the claims for which these different interpretations are being made are not linked so . ' 
making a different interpretation for each different claim is entirely appropriate. 

Applicant argues that Fujii et al. and Yamazaki do not show a peripheral region 
and Fujiyama does not show the claimed process carried out in the apparatus. With 
respect to the process not being shown in Fujiyama, the claims are directed to the 
apparatus and not to the method. Since an apparatus is being claimed as the instaht 
invention, the method teachings are not considered to be the matter at hand, since.a 
variety of methods can be done with the apparatus. The method limitations are viewed 
as intended uses which do not further limit, and therefore do not patentably distinguish- 
the claimed invention. The apparatus of Fujiyama is capable of carrying out the claimed 
process. Furthermore, both Yamazaki and Fujii et al., as broadly claim, disclose the 
claimed peripheral region. 

Applicant further argues that the references used in the above rejections faii to 
disclose the use of an azimuthally symmetric processing chamber. However, regarding 
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the shape of the processing chamber, the configuration of the claimed chamber is a 
matter of choice which a person of ordinary skill in the art would have found obvious 
absent persuasive evidence that the particular configuration of the claimed container;: 
was significant. Regarding applicant's statement that different gases are fed to each 
chamber, the examiner respectfully submits that with computer automated technology 
substantially identical gases can be distributed to different regions of the chamber using 
the above mentioned references. Furthermore, even when one source of gas is used, 
the composition of the gas can fluctuate/over a given time period. ;'■ f 

Concerning the rejection of: 1 ) claims 10 and 57-65 over Collins et al. in view of -. 
Fujii et al. or Fujiyama et al. or Yamazaki, 2) claims 58, 60-61, and 63-65 over Li et al. in" 
view of Fujii et al. or Fujiyama et al. or Yamazaki and further in view of Li, and 3) claims 
58 and 60-61 over Murugesh et al, in view of Fujii et al. or Fujiyama et al. or Yamazaki 
and further in view of Li, it is believed that a prima facie case of obviousness has been 
established with respect to all three of these rejections and therefore these rejections- 
are maintained. - 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 571-272- 
1430. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- • 
273-8300. /'. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic ' 
Business Center (EBC) at 866-21 7-91 97 (toll-free). J") /) ;? . 
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